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The State-Trait Anxiety Inventory (Form Y; STAI-Y) is a balanced scale with a complex 
factor structure. Using survey data from children and adolescents in Jiangxi Province, China 
(N = 1,275), we conducted confirmatory factor analysis to clarify the number of factors in 
this instrument and to investigate the relationship between reaction time (RT) and anxiety. 
Results revealed the following 3 dimensions for the STAI-Y: anxiety absent, anxiety present, 
and general anxiety. Compared with those who answered all the questions (58%), those who 
missed questions (42%) had a lower education level, a longer RT, and higher scores for 
items indicating the presence of state or trait anxiety. Our results could provide innovative 
directions for the improvement and expansion of research using the STAI-Y with children 
and adolescents.
Keywords: State-Trait Anxiety Inventory, anxiety, reaction time, children, adolescents, China.
With China’s rapid economic development and the increasing gap between its 
rich and poor, anxiety has become a major issue that threatens the mental health 
of Chinese citizens. As one of the measuring tools of anxiety, the State-Trait 
Anxiety Inventory (Form Y; STAI-Y), developed by Spielberger and colleagues 
(Spielberger, 1966, 1972, 1976; Spielberger, Gorsuch, Lushene, Vagg, & Jacobs, 
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1983), has been widely applied in research and clinical practice in countries 
around the world. The scale is used to measure state anxiety, which refers to 
feelings at the moment, and trait anxiety, which relates to an individual’s tendency 
to perceive stressful situations as dangerous or threatening and to respond to 
these situations with an elevated state of anxiety. Despite being designed for 
adults, the STAI-Y can be used in populations with a Grade 4–5 reading level. In 
mainland China, this scale has been used mainly with college students and adults 
(e.g., Li & Qian, 1995; Zheng et al., 1993); its use with middle school and high 
school students has been limited to a small number of studies (e.g., Cao & Liu, 
2014a; Chen, Cao, & Liu, 2013). The lack of studies on the application of this 
assessment tool with young age groups is of serious concern and creates a large 
gap in research focused on the investigation and validation of issues that readily 
arise in the use of the STAI-Y with younger age groups.
One such issue found in younger age groups is that answers can easily be missed 
because of the child’s limited cognitive ability. However, comparative research 
on the group characteristics of individuals who have missing answers (the 
missing-answer group) and individuals who complete all items (the valid-answer 
group) has not yet been undertaken. Although most people with a reading ability 
equivalent to fourth or fifth graders do not need instructions to answer the 
STAI-Y items, some participants who can read at this level still cannot complete 
the scale as they do not understand the instructions or the content of some items, 
resulting in missing answers. In a study of adult Brazilian participants, only 0.7% 
of the sample missed items (Kaipper, Chachamovich, Hidalgo, da Silva Torres, 
& Caumo, 2010), but in a study of Spanish college students aged 20 to 25 years, 
individuals who had missing answers accounted for 3.8% of the sample (Bados, 
Gómez-Benito, & Balaguer, 2010). In contrast, children and adolescents in 
Grades 4 to 9 in mainland China with missing answers on the STAI-Y accounted 
for 32.3% of the sample (Cao & Liu, 2014b).
There are some commonly used methods for processing missing data. For 
respondents who omit one or two items on either the state or the trait anxiety 
subscale, a prorated valid-scale score can be obtained by determining the mean 
weighted score for the scale items to which the individual responded, multiplying 
this value by 20, and rounding the product to the next highest whole number. If 
three or more items are omitted, “the validity of the scale must be questioned” 
(Spielberger et al., 1983, p. 4). However, when conducting confirmatory factor 
analysis, researchers must remove all surveys with missing answers (Bados et 
al., 2010; Cao & Liu, 2014b). Therefore, when using the STAI-Y for young age 
groups, which may have a large number of individuals with missing answers, the 
data processing method and the comparison of the group characteristics between 
the missing-answer group and the valid-answer group becomes critical. 
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A second issue regarding using the STAI-Y with young age groups is that the 
number of factors has yet to be clearly determined. The STAI-Y consists of 40 
items, with 20 items each for state anxiety and trait anxiety. Each type of anxiety 
has its own scale with the following two categories of items: anxiety present 
(positive items) and anxiety absent (negative items). This type of balanced 
scale, consisting of both positive and negative items, has always been thought 
to have a one-factor structure. However, with the development of confirmatory 
factor analysis methodologies, in an increasing number of studies researchers 
have reported the presence of a structural validity issue for a balanced scale, in 
which the one- or two-factor structure is not the only structure type (e.g., Pilotte 
& Gable, 1990; Vautier, 2004; Vautier, Callahan, Moncany, & Sztulman, 2004; 
Vautier, Raufaste, & Cariou, 2003). Vigneau and Cormier (2008) constructed a 
one-factor model, a two-factor model, a four-factor model, and a two-construct, 
two-method model, and compared these models using three sets of samples 
with different origins. The results revealed that the one-factor and two-factor 
models had a relatively poor goodness of fit, while the four-factor model and the 
two-construct, two-method model were both a better fit than either the one- or 
two-factor model. This indicates that the factor structure in the STAI-Y balanced 
scale, comprising positive and negative dimensions, is relatively complex. 
During the application of the STAI-Y, there is uncertainty in the number of 
factors, which directly affects the scientific rigor and objectivity of the scoring 
method for this scale.
Finally, a third issue is the scientific clarification of whether or not the instruction 
“Do not spend too much time on any one statement,” in the introduction of the 
STAI-Y, is reasonable and appropriate. Spielberger et al. (1983) noted in the 
STAI-Y user manual that “In administering the STAI to groups, it is usually 
helpful to have the examinees read the directions silently while the examiner 
reads them aloud, and to give examinees an opportunity to raise questions” (p. 
3). If the test is conducted under such conditions, “College students generally 
require about 6 minutes to complete either the S-Anxiety or the T-Anxiety scale, 
and approximately 10 minutes to complete both. Less educated or emotionally 
disturbed persons may require 10 minutes to complete one of the scales and 
approximately 20 minutes to complete both” (p. 3). However, in clinical 
applications, the completion time is usually much shorter. More than 100 years 
ago, in the field of intelligence research, Galton (1883) used reaction time (RT) 
to indicate the speed of psychological processes. A large number of researchers 
have indicated that RT, as a basic cognitive variable, has an inseparable and close 
relationship with intelligence (e.g., Deary & Der, 2005; Gottfredson & Deary, 
2004; Jensen, 2006; Nettelbeck, 2001; Vernon, 1983; Woodley, te Nijenhuis, 
& Murphy, 2013). Among these researchers, Deary and Der (2005) asserted 
that intelligence was closely related to bodily integrity, which included brain 
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function. If bodily integrity were intact, the brain’s information processing 
activities would be improved. In other words, people with a high anxiety level 
would have difficulty achieving bodily integrity, thus affecting their information 
processing speed. When considering the relationship between RT and anxiety, as 
discussed above, it can be speculated that the instruction in the introduction of 
the STAI-Y, “Do not spend too much time on any one statement,” might affect 
the anxiety assessment results. Therefore, the relationship between the RT for 
answering questions and each factor of the STAI-Y needs to be clarified.
In summary, because the existing problems in the application of the STAI-Y to 
young age groups need to be clarified with more data, we conducted this study 
using survey data sourced from children and adolescents in Jiangxi Province, 
China. The research objectives were as follows: (a) to identify the differences and 
commonalities in group characteristics between the missing-answer group and 
the valid-answer group; (b) to verify the factor structure of the STAI-Y revised 
Chinese version (STAI-Y[C]), determine the number of its factors according to 
objective observations, and calculate the score for each factor; and (c) to explore 
the existence of the relationship between RT and each anxiety factor. We hoped 
to provide new insights for future research using the STAI-Y, in addition to 
scientific information to improve further its application with young age groups.
Method
Participants
We carried out testing from September 11 to 16, 2013, in Jiangxi Province, 
China. Three schools, with students in Grades 4 through 9, agreed to participate. 
The forms containing the STAI were distributed in school and collected the next 
day from 1,275 participants, 61.6% of whom were boys, 38.2% girls, and 0.2% 
did not report their gender. Their current educational levels were 19.9% Grade 4, 
22.6% Grade 5, 25.5% Grade 6, 11.6% Grade 7, 12.1% Grade 8, and 8.2% Grade 
9 (Grade 9 is the third year of middle school). This study was evaluated and 
approved in advance by the ethics committee of the authors’ academic institution. 
The participants and their guardians signed informed consent forms.
Measures and Procedure
Demographic and socioeconomic variables. Demographic and 
socioeconomic statistical variables included gender, grade level in school, 
number of coresident family members, number of coresident family members 
earning an income, number of noncohabiting family members sending money to 
the family, and monthly household income (in CYN).
STAI-Y revised Chinese version. In mainland China, the STAI-Y has two 
translated Chinese versions that have been widely used. The first translation 
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was published in Psychiatry (Shu, 1988) and the Psychiatric Rating Scales 
Manual (Zhang, 2003), and the second translation is found in the Mental Health 
Rating Scales Manual (Ma, 1999) and the Handbook of Behavioral Medical 
Scales (Zhang, 2005). In recent years, the Institute of Psychology of the Chinese 
Academy of Sciences completed a revised Chinese version of the STAI-Y 
(STAI-Y[C]). Studies on the application of the STAI-Y(C) with Chinese migrant 
children indicated that this measurement tool is suitable for child and adolescent 
groups with reading and cognitive abilities at or above Grade 4 (Cao & Liu, 
2014b). The STAI-Y(C) is composed of two subscales, measuring state and trait 
anxiety, respectively. State anxiety is measured by 20 items; respondents are 
asked to indicate how they feel about themselves at the time of assessment on a 
4-point scale, ranging from 1 = not at all to 4 = very much so. Trait anxiety is also 
measured by 20 items rated on a different 4-point scale, ranging from 1 = almost 
never to 4 = almost always. For these items, participants are asked to choose the 
statement that most closely describes how they generally feel.
Reaction time. While a participant was independently answering the 
STAI-Y(C), a guardian was responsible for timing and noting the time in minutes 
and seconds at specified points (the time taken to answer the state-trait anxiety 
subscales, respectively). Because the guardians’ assistance might interfere with 
the children’s answers, we clearly noted the following points in the preliminary 
instructions: (a) guardians should not help the child during the process of reading, 
understanding, and answering questions, and (b) we earnestly requested that the 
guardians keep a certain distance from the child (ideally, positioning themselves 
where the child’s answers could not be seen).
Data Analysis
As stated above, in confirmatory factor analysis (CFA) data with missing 
values must be removed. In this survey, 736 participants answered all 40 items in 
the STAI-Y(C) and 539 participants had at least one missing answer (57.7% and 
42.3% of the total sample). To compare the group characteristics of participants 
with valid data and participants with some missing data values, we first used 
SPSS version 21.0 software (IBM Corp., Armonk, NY) to conduct chi-squared 
tests or t tests to examine whether or not there were differences between these 
two groups in terms of demographic and socioeconomic variables, RT, and item 
scores on the STAI-Y(C). Next, using IBM AMOS version 21.0 software (SPSS, 
Chicago, IL), we constructed and compared the following three models with 
different factor structures of state anxiety and trait anxiety: a one-general-factor 
model, a two-factor model, and a two-factor-plus-one-general-factor model. 
Finally, we conducted a two-way analysis of variance (ANOVA) using education 
levels, which were divided into two groups (Grades 4 to 5, and Grades 7 to 9), 
and RT, which were also divided into two groups (a fast-answering group with 
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RT ≤ 1.5 minutes, and a slow-answering group with RT ≥ 3 minutes), as the 
independent variables, and the factor scores resulting from the CFA as dependent 
variables.
Results
Comparison of the Valid-Answer and Missing-Answer Groups
We conducted chi-squared tests or t tests with the data from the participants 
who answered all 40 items of the STAI-Y(C) and the data from participants 
who had missed at least one item. The results (see Table 1) indicate that, 
in terms of the demographic and socioeconomic variables, compared to 
participants with a complete set of data, the education level of the participants 
with missing data was slightly lower (t = 5.303, df = 1271, p < .001, d = 
.303). With regard to the two items concerning the numbers of coresident 
family members earning income and noncohabiting family members who 
sent money to the family, the numbers reported by the participants with 
missing data were only slightly higher than were those of participants with no 
missing data (t = -4.009, df = 1164, p < .001, d = -.229; t = -2.692, df = 1096, 
p < .001, d = -.158, respectively). In addition, the RT for state and trait anxiety 
recorded by the participants with missing data was slightly longer than that of 
the participants with no missing data (t = -2.593, df = 1171, p < .05, d = -.147; 
t = -2.106, df = 1161, p < .05, d = -.124).
An analysis of the results for the STAI-Y(C) items revealed that differences 
between students who gave a complete set of answers and the students with 
missing data were mostly in regard to the positive anxiety items. That is, a 
difference was found in 8 of the 10 items for the state anxiety-present factor 
(Items 3, 6, 7, 9, 13, 14, 17, and 18), with slightly higher scores achieved by 
participants with missing data than by those with valid data, for which the effect 
size (Cohen’s d) ranged from -.010 to -.241. Similarly, there was a difference in 
5 of the 11 items in the trait anxiety-present factor (Items 25, 28, 32, 35, and 40), 
with the slightly higher scores achieved by participants with missing data than by 
those who had no missing data, for which the effect size (Cohen’s d) ranged from 
-.129 to -.242. In contrast to the anxiety-present items of the STAI-Y(C), there 
were differences in only 4 out of the 19 items in the state and trait anxiety-absent 
factors (Items 8, 16, 33, and 39) for these items the scores of participants with 
a complete set of data were slightly higher than were those of participants with 
missing data, and the effect size (Cohen’s d) ranged from .115 to .171.
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Table 1. Comparison of No-Missing Answer and Missing-Answer Groups in Terms of 
Demographic and Socioeconomic Characteristics
Variable  No-missing  Missing-answer 2/t test
  answer group group
  (n = 736)  (n = 539) 
Demographic and socioeconomic characteristics  
 Gender (male, %) 62.8 61.0 0.427 ns
 Grade in school (min = 4, max = 9) 6.17 ± 1.52 5.71 ± 1.52 5.303 ***
 Coresident family members 
 (min = 0, max = 20) 3.79 ± 1.72 3.88 ± 1.80 -0.867 ns
 Coresident family members earning income 
 (min = 0, max = 12) 1.41 ± 0.93 1.67 ± 1.31 -4.009 ***
 Noncohabiting family members 
 sending money (min = 0, max = 10) 0.92 ± 0.96 1.09 ± 1.18 -2.692 **
 Monthly household income 
 (min = 0, max = 32,000CYN/USD5,203) 3814 ± 3490 3444 ± 3330 1.689 ns
Reaction time (minutes)
 State anxiety 2.24 ± 2.16 2.65 ± 3.29 -2.593 *
 Trait anxiety  2.48 ± 2.73 2.85 ± 3.21 -2.106 *
State anxiety (min = 1, max = 4)a   
 1. Calm  2.45 ± 0.83 2.38 ± 0.80 1.485 ns
 2. Secure 3.07 ± 0.92 3.02 ± 0.91 1.060 ns
 3. Tense 1.53 ± 0.73 1.63 ± 0.84 -2.266 *
 4. Strained 1.88 ± 0.84 1.96 ± 0.91 -1.696 ns
 5. At ease 2.51 ± 0.96 2.44 ± 0.97 1.121 ns
 6. Upset 1.92 ± 0.87 2.03 ± 0.92 -2.092 *
 7. Worrying over possible misfortunes 1.82 ± 0.97 1.95 ± 1.03 -2.410 *
 8. Satisfied 2.66 ± 1.00 2.50 ± 1.01 2.877 **
 9. Frightened 1.58 ± 0.79 1.72 ± 0.89 -2.742 **
 10. Comfortable 2.58 ± 1.00 2.56 ± 1.01 0.264 ns
 11. Self-confident 2.62 ± 0.97 2.52 ± 0.99 1.706 ns
 12. Nervous 1.62 ± 0.77 1.71 ± 0.82 -1.904 ns
 13. Jittery 1.50 ± 0.78 1.62 ± 0.80 -2.687 **
 14. Indecisive 1.88 ± 0.88 1.99 ± 0.88 -2.057 *
 15. Relaxed 2.56 ± 0.96 2.49 ± 0.98 1.293 ns
 16. Content 2.60 ± 0.98 2.47 ± 1.01 2.176 *
 17. Worried 1.70 ± 0.83 1.81 ± 0.90 -2.260 *
 18. Confused 1.59 ± 0.85 1.81 ± 0.97 -4.107 ***
 19. Steady 2.83 ± 1.01 2.72 ± 1.02 1.846 ns
 20. Pleasant 2.92 ± 0.96 2.91 ± 0.97 0.242 ns
Trait anxiety (min = 1 max = 4)b   
 21. Pleasant 2.64 ± 0.87 2.61 ± 0.86 0.731 ns
 22. Nervous and restless 1.59 ± 0.74 1.64 ± 0.77 -1.180 ns
 23. Satisfied with myself 2.39 ± 0.89 2.40 ± 0.92 -0.052 ns 
 24. Wish to be as happy as others 2.49 ± 1.07 2.47 ± 1.04 0.378 ns
 25. Feeling a failure 1.68± 0.80 1.81 ± 0.91 -2.754 **
 26. Rested 2.59 ± 0.95 2.55 ± 0.95 0.772 ns
 27. Calm, cool, and collected 2.29 ± 0.91 2.29 ± 0.96 -0.097 ns
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Table 1 continued
Variable  No-missing Missing-answer 2/t test
  answer group group
  (n = 736)  (n = 539) 
 28. Feeling that difficulties are piling up, 
  perceiving that things are impossible to 
  overcome 1.68 ± 0.83 1.79 ± 0.87 -2.238 *
 29. Worrying over unimportant things 1.82 ± 0.87 1.91 ± 0.95 -1.743 ns
 30. Happy 2.87 ± 0.94 2.81 ± 0.93 1.037 ns
 31. Having disturbing thoughts 1.74 ± 0.86 1.73 ± 0.86 0.200 ns 
 32. Lacking self-confidence 1.74 ± 0.83 1.91 ± 0.93 -3.484 ***
 33. Secure 2.93 ± 0.99 2.76 ± 1.00 3.050 **
 34. Making decisions easily 2.26 ± 0.95 2.23 ± 0.96 0.669 ns
 35. Feeling inadequate 1.66 ± 0.82 1.87 ± 0.91 -4.111 ***
 36. Content 2.59 ± 0.99 2.52 ± 1.00 1.219 ns
 37. Bothered by unimportant thoughts 1.95 ± 0.93 1.98 ± 0.99 -0.606 ns
 38. Taking disappointments keenly 1.81 ± 0.94 1.88 ± 0.97 -1.361 ns 
 39. Steady 2.50 ± 0.96 2.39 ± 0.96 1.960 *
 40. Tense when thinking over 
       recent concerns and interests 1.75 ± 0.91 1.92 ± 1.02 -2.999 **
Note. The original English text is available online (http://www.mindgarden.com); a Indicates item 
scoring options: 1 = not at all, 2 = somewhat, 3 = moderately so, 4 = very much; b Indicates item 
scoring options: 1 = almost never, 2 = sometimes, 3 = often, 4 = almost always; *** p < .001, ** p < 
.01, * p < .05, ns = p ≥ 0.5.
Comparison of Confirmatory Factor Analysis Models
Using the data from participants who answered all items (n = 736), we 
constructed the following three models to assess state and trait anxiety in 
the STAI-Y(C): a one-general-factor-model, a two-correlated-method-factors 
model, and a negative/positive (N-P) factors plus one general factor model. By 
comparing the fit index of each of these models (see Table 2), we found that 
the goodness-of-fit indices for the N-P factors plus one general factor model 
completely satisfied the model application standards for state anxiety, as well as 
for trait anxiety. The fit indices of the two-correlated method factors model for 
state anxiety also satisfied the model application standards. In contrast, because 
the NFI of the two-correlate method factors model for trait anxiety was less than 
.90, this model did not fully satisfy the application standards.
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Table 2. Goodness-of-Fit Indices for the Confirmatory Factor Analysis Models
Model 2(df) RMSEA GFI AGFI NFI CFI TLI
State anxiety       
 One general factor  1771.911 (170)* .113 .673 .597 .628 .650 .609
 Two factors  374.440 (169)* .041 .950 .938 .921 .955 .950
 Two factors plus one 
     general factor 285.236 (150)* .035 .962 .947 .940 .970 .963
Trait anxiety       
 One general factor  1720.166 (170)* .111 .680 .606 .604 .627 .583
 Two factors  464.830 (169)* .049 .936 .921 .893 .929 .920
 Two factors plus one general factor  311.774 (150)* .038 .959 .942 .928 .961 .951
Note. N = 736. RMSEA = Root mean square error of approximation; GFI = goodness-of-fit index; 
AGFI = adjusted goodness-of-fit index; NFI = normed fix index; CFI = comparative fit index; TLI 
= Tucker-Lewis index; * p < .001.
Comparison of Factor Scores Between the Two Groups
On the basis of results derived from the CFA, we calculated the scores for 
the factors of state anxiety absent (10 items), state anxiety present (10 items), 
general state anxiety (20 items), trait anxiety absent (9 items), trait anxiety 
present (11 items), and general trait anxiety (20 items). We conducted a two-way 
ANOVA (see Table 3) using these six factor scores as the dependent variables, 
and group education level (high vs. low) and the group RT (long vs. short) as 
the independent variables. The main effects of grade grouping for all size factors 
were either significant (p < .05) or marginally significant (p < .10). The main 
effect of RT was only significant or marginally significant on the four factors for 
the state or trait anxiety present and general factors. In contrast, the interaction 
between the grade grouping and RT was marginally significant or significant for 
the state anxiety-absent and general factors.
Table 3. Results of a Two-Way ANOVA with Grade Level and Reaction Time as Independent 
Variables, and STAI-Y(C) Factor Scores as Dependent Variables
Variables SS df F p 2
State anxiety absent      
 Grade in school (HL) 2.491 1 5.419 .021 .022
 State anxiety reaction time (HL) 0.797 1 1.735 .189 .007
 Grade × State anxiety reaction time 1.636 1 3.560 .060 .015
State anxiety present      
 Grade in school (HL) 10.888 1 42.914 .001 .152
 State anxiety reaction time (HL) 1.297 1 5.113 .025 .018
 Grade × State anxiety reaction time 0.668 1 2.632 .106 .009
General state anxiety      
 Grade in school (HL) 5.949 1 28.910 .001 .107
 State anxiety reaction time (HL) 1.032 1 5.016 .026 .019
 Grade × State anxiety reaction time 1.099 1 5.340 .022 .020
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Table 3 continued
Variables SS df F p 2
Trait anxiety absent      
 Grade in school (HL) 1.222 1 2.856 .093 .013
 Trait anxiety reaction time (HL) 0.867 1 2.027 .156 .009
 Grade × Trait anxiety reaction time 0.295 1 0.690 .407 .003
Trait anxiety present      
 Grade in school (HL) 8.057 1 30.852 .001 .125
 Trait anxiety reaction time (HL) 0.736 1 2.817 .095 .011
 Grade × Trait anxiety reaction time 0.521 1 1.994 .159 .008
General trait anxiety     
 Grade in school (HL) 3.889 1 19.941 .001 .084
 Trait anxiety reaction time (HL) 0.800 1 4.103 .044 .017
 Grade × Trait anxiety reaction time 0.400 1 2.051 .154 .009
Note. N = 736. HL= High/low.
A comparison between the groups revealed that the score for the state anxiety-
present factor in the elementary school student group (M = 1.52, SD = 0.47) 
was lower than that of the middle school student group (M = 1.96, SD = 0.56); 
furthermore, the score for the state anxiety-present factor in the fast RT group (M 
= 1.68, SD = 0.55) was lower than in the slow RT group (M = 1.75, SD = 0.56). 
The score for the general state anxiety factor (M = 1.88, SD = 0.47) was lower for 
the elementary school student group than for the middle school student group (M 
= 2.22, SD = 0.45), and it was also lower for the fast RT group (M = 1.99, SD = 
0.49) than for the slow RT group (M = 2.08, SD = 0.50). Furthermore, the scores 
of the fast RT participants in the elementary school student group were the lowest 
(M = 1.74, SD = 0.41) of all scores.
No intergroup difference was observed in the scores for the trait anxiety-absent 
factor. The score for the trait anxiety-present factor in the elementary school 
student group (M = 1.66, SD = 0.51) was lower than that of the middle school 
student group (M = 2.03, SD = 0.52). The general trait anxiety factor score of the 
elementary school student group (M = 2.03, SD = 0.45) was lower than that of the 
middle school student group (M = 2.28, SD = 0.44), and the general trait anxiety 
factor score of the fast RT group (M = 2.10, SD = 0.46) was also lower than 
that of the slow RT group (M = 2.19, SD = 0.46). Although these comparisons 
between groups demonstrated relatively low effect sizes, they clarified the 
greater significance of the anxiety-present factors compared to the anxiety-absent 
factors or full factors of state and trait anxiety.
Discussion
The main findings in this study can be summarized as follows: First, 
the percentages of complete-answer and missing-answer individuals for the 
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STAI-Y(C) were 58% and 42%, respectively. Compared with the complete-
answer individuals, missing-answer individuals had a lower education level, 
longer RT, and higher anxiety-present item scores for state or trait anxiety. 
Second, the STAI-Y(C) had the following three dimensions: anxiety-absent, 
anxiety-present, and general-anxiety factors, rather than having a one-factor or 
two-factor structure. Third, with young age groups, the anxiety-present factor 
was found to be more relevant than the general-anxiety factor. Fourth, compared 
with elementary school students in Grades 4 to 5, state and trait anxiety levels 
were significantly or marginally higher in the middle school students. Among 
these major findings, Spielberger et al. reported similar findings in their user 
manual published in 1983, but the first and third are reported for the first time 
in this study. 
We conducted a CFA of the STAI-Y(C) in migrant children groups with 
mainland China (Cao & Liu, 2014b) to compare a two-factor model and a two-
factor-plus-one-general-factor-model. Despite the two-factor-plus-one general-
factor-model having better model fit statistics, the two-factor model was selected 
because it had superior correlation coefficients. Similar to the present study, 
Cao and Liu (2014b) also conducted a study using the STAI-Y(C) with students 
in Grades 4 to 9; however, according to the demographic statistics, the ages of 
participants in the two studies were different (80% elementary and 20% middle 
school vs. 68% and 32%, in the study by Cao and Liu). Therefore, it is reasonable 
to conclude that the appropriate number of factors for applying the STAI-Y(C) 
with young groups varies with developmental stage. Nevertheless, using the 
anxiety-present factors with young age groups overturns the previous unsuitable 
application method in which only the general-anxiety factor is emphasized. In 
addition, compared with the translated versions used in previous research (e.g., 
Bados et al., 2010; Shek, 1991), the optimal model of the STAI-Y(C) in the 
CFA completely satisfied the application standards, indicating that our translated 
version has very high reliability and validity.
Compared with previous studies (Bados et al., 2010; Cao & Liu, 2014b; 
Kaipper et al., 2010), in this study, there was a greater percentage of individuals 
with missing answers (42.3% of the sample). We speculated that there were 
three possible reasons. First, the participants were far younger and their level of 
education was far lower than the age and education level of either the college 
students or adult participants in previous studies. This explanation could also be 
supported by the analysis of the results in this study, in that there were notable 
differences in the scores between groups in the lower and higher grades for each 
dimension of both state and trait anxiety. In addition, students in the lower grades 
were more prone to have missing answers than were those in higher grades, and 
the participants who answered all questions were more likely to be in higher 
than in lower grades. The intergroup comparisons between different grades also 
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yielded results showing that the anxiety factor scores of the Grades 7 to 9 group 
were higher than were the scores of the Grades 4 to 5 students. Because of the 
significant changes in physiology, psychology, and interpersonal relationships 
during puberty, among other developmental changes, a large number of previous 
researchers have concluded that there is a high incidence of emotional disorders, 
such as depression, during this period (e.g., Ge et al., 2003; Hankin, 2006; 
Hankin et al., 1998; Joinson et al., 2012; Patton & Viner, 2007; Spear, 2009).
Second, we did not administer the tests in a classroom environment, so there 
was no opportunity for the person who was responsible for supervising the 
completion of the survey to read the instructions aloud or for the participants to 
read silently or have a chance to ask questions, as is recommended in the STAI 
manual. In a previous survey (Cao & Liu, 2014b) with migrant children that was 
conducted following the process where the supervisor read the instructions out 
loud and students could ask questions, the missing-answer rate was 32.3% of the 
total sample. Although the STAI-Y(C) is suitable for the majority of participants 
who have reading abilities comparable to students in Grade 4 or higher, this 
finding indicates that it is undeniably necessary to pay more attention to, and 
reconsider the methods used to deal with, the data from the almost one-third of 
participants who are expected to have missing answers.
Third, in the present study, we adopted a different survey approach from that in 
previous studies in that we required parents to record the time taken to complete 
the inventory. However, some of the children in our participant group boarded at 
school or were not living with their families, and some of the adults who  were 
their guardians and who timed them during the test could not read. Therefore, 
there were a few occasions when RT information was not obtained. In the future, 
to increase the accuracy of self-reported RT, an Internet survey method could be 
adopted to collect data for this variable automatically. 
From the time of its development in 1990 to August 2014, the STAI-Y survey 
conducted by Zheng et al. (1993) in Changchun, China, has been cited in 315 
articles, according to the Chinese search engine, China Knowledge Resource 
Integrated Database (http://www.cnki.net). Nevertheless, there are few reports 
on the CFA and investigation of the methodology of applying the STAI-Y with 
different populations. Although this study provided new directions for the 
improvement and expansion of related research on the STAI-Y, there is still much 
room for improvement in traditional investigation and surveying methods. In 
particular, the relationship between RT and anxiety needs to be explored further 
in the future. Whereas this relationship has been ignored in the considerable 
volume of research already conducted on the STAI-Y, in the current study, we 
have suggested a new direction for such research. In contrast to traditional survey 
methods, if an Internet survey approach is utilized, because of the advantage 
of being able to generate an RT variable automatically, research clarifying the 
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relationship between RT and the responses could be more readily conducted. 
Whether or not the STAI-Y manual instruction to tell respondents not to spend 
too much time on any one statement shortens their RT, and thereby produces an 
effect on the level of perceived anxiety, is an extremely important issue that calls 
into question the scientific nature of the procedure. This matter is of relevance 
not only for advancing research regarding psychological measurement, but also 
for the utilization of an Internet survey methodology.
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